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1 

m&m i ] mv>h\zTM*v y -fm z 

mmmTmizmmmffiz^z-zmmmt, ms&mmmo 

±iz±mr r y 7M &*ft LT7i?j££ tifc±g?>'-^ KM 
£frt>!&Zffi®®.%'\y KJciiVvT, lffiETW*¥-y7 
mt±ffi**v7me>5%>!>f3.<th~-'Jy\tr A I N, 
SIC, DLC W-f > F9-ff *-#» , B 
N, MgO, S i A 1 ON. A 1 ON. S 1 3N4, S 1 
CO, S i N, S i ON, S I CON0(ATfrl&U8t£ 

[M*«3] AftaBlilUBtt. t^S©* 
&^-y K. 

Tv*«iMsfl 1 l»#h 3 onrnji»K:ia*o*i» 

[tt#£5] ilftiE£^4»t£ra. Cu, Ag, A 
u, Tl, G r O 5 % 1 MS feli 2 IPilO^ 

[it*® 6 ] ttffitttfgbPA 1 N-e^B£Sti5«fr> 

msm©* *vam&* Bmtzm&b ^ \z&&mfa 

l/Tt»«M*Hia^UM#«5«)H*fnjW:8E««># 
Il^y Ho 
[»#H 7 ] mtffi&fmo (0 0 2) jBtfRiBCS 

H. 

[iff #91 8] MStSflSfiKO (2 2 0) SQ#®MtcS 
H. 

Mt#3l.9] MBiSafMS® (0 0 2) ffi^SSffitCfi 

•y K. 

Cif^JSl 0] XiHEUffKckS (0 0 2) M/ (2 2 
0) 85©kf-?&flElt*<. 0Jct)*£< 3. 5RTT* 

[»#jb in a i Ntzto/?*Mkwmmam 

Uft$B 1 2 3 MIBHTcSIti, B, C, O, Si®3 
«M$8l 8 iBttOftRBft^y H. 

[g!*^ i 3 ] mztm&e>±.m\ziz. tmbmrno 
&mmiimmn%m$m i &*» y$ft3i 9 ©t>-rn# 



2 

T a 2O5, S 1 C ©V>Tftj5> 1 ffiSfctt 2 ffiSt±©ig£- 

&->imm.m^ymmmm*mmn^m^m i ant 

m#m i e ] MaBTtt&ffEitt. a 1 2 o 3 , s i , 
s i02, sin, si c (D^-rn^ 1 m$Ltt\t 2 mu 

F. 

10 [iSJjfcS l 7 ) MS!'FJtbffiSfll*. ioo=t>y*h 
a-^mTT^3tl5flg^l 2*fc«»*^l 311 

EaosKBa^v f. 

[as&g 1 8 ] rm-y-jv F$©-t£T8&*r y ym 

©±£±811=? +• y yH*^UT»**nfci«^-A H 
t ±8B*-v >y "/Ji© 5 < £ 

20 n. s.o^ipB^afi^^^it^rsM* s BtfEiia 
Ets^a 1 9 3 iwE^ig tmm&mmtw 1 jwr 

30 &m#lR 1 5 *fc«sS*® 1 6 [CE^ro^BJa^-y 

h% 

[19^^ 2 1 ] AftflBHBtt&H A tt, C u , Ag, A 
u, Ti, C r©^B^rtl^im*&tt2fflKJt©^ 
^IC^D^^tlSM^l 5K^LaH#mi 7©lvT 

2 2 } wiie±»* ¥ y -?m&* mmm mm 

mmnmm^ (We±^^ y ^©iicM^n 
t ©««ifi5©raiffl era. ne^aittftfijR a< 
40 0^^n^^^*s 1 5 &n tM*« 1 8 ©vi-rn^i: 

[»*«2 33 WE«fe»®tt-c*s©o»<^$n 

m$mi sf3.^vmmmi 9©^-rn^icE«©ssR 

CO 0 0 1] 

fS^®Ux^*^M©±Tic^$n^^vy^l©« 
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[0 0 0 2] 

* o , wz.m$±&'w h ft«wfr*x?-f y© h 
y>y«««BKttW6*is. ^43, @ 1 6 iz^rmmm 

HT >^f^A-y K^SH^ttT^TfeJ:^ HI 6 
K*-f?J# 1 tt. -t^X r-^N 1 -Fe (A- 10 

E©Tf»S'-;i' Kff 1 ©±fc, A1203 (7)VS.i-> & 
E©#attimcJ:*T**ir '^12 0 3i«$n. 
3 6 I^CiKBaiSlfctt**?!! 1 6 iWStlS. 

to 0 0 3] MGtt&f&ti^mii 1 6 ismffi 

iB»a%^f jfH^ftfflw&AMR (anisotropic magnet 
oresistive) ^<hg*&mffift»£*t-sft^£fijffl 
bfcGMR (giant Bagne tores is live) 

7U-«ttJi (Nl-Fe^) , JtBttWM (C 
u) , H£8f£JB (N 1-Fe^) , *3«fctfK§£8ffi 
f? (Fe-Mn^&i') TJWfcftttTWS* 

[0004] ii6 \zm-t£o ic, MiraajgttaMul; 

^ ® 1 6 ©Pa»i, MUf^f 7X/H£ bTA- rW 7 
XJB4*«#J*Stt, $ SfcttEA- F/U 7XJB 4.©_t 30 
\ZCu <M) , W (*>yXx» fc£*©mMigJr[©/h 
3 ^«ft^tt$m©®«IJi 5 jWWSSn*. &*3. 

^»R*^iCck o ffi^nfc*&, M£«&jb 5 tcMta 
«m (-t^xtaso m^nsi, mga^rumfifittx 

£#7 u -flstesicgftn* ± 5 £&oTV*&. -SrbT, 
tu 3 6 liifflEl±fi&** 71 2 l <0±{ctt, -te>yx 40 

•So 

[0 0 0 5] 

mz&\,\ mummmmi em&mm^nm 
sw«*aa«. «re«KiBft«j|As««&. Meatus 

£8gKJtt@ttft^&l 6©ig^i®«atJ:#bTb£ 
^=> > i.\ ^Bn@S*-M;fc-if-- r*it-+ aft fKi .sa^r Wifr #h if 1 ca 



4 

»ll 6 0±TfcJWS;*ttTV»*=lr*y7TB2 0, 2 

[0006] MEffi^efix^^^/a 1 6 ©stasias 
&±%-T2>t, wz.\m®.8t&&m%&mTm 1 6**x 

|143£tf 7 'J H81£JI£J»J£T3N i-Fe ££&©N 
i t, #tttt««H««b£-r-&C u t75W*ec b. 

W£S*ttttTLTb SfcX br>;tJV78i»eS$ 

*?^©S«tt, &£ff&?©#<fo£flS 
(000 7] *»Wtt±Effi*®mH**HfeT*&»© 

T5 E t \Z «fc 0 .. 3R^i5X|8^ Lr fcia 

[00 0 8] 

mmntz±.^-)v mtftb&mm&i^y yxz 

fc<£b~1j\t> A IN, SIC. DLC (*f<^> 
Yv^^ii-i^y) , BN, MgO, S i A l ON, A 

l ON, S i 3N4, S l CO, SiN, S i ON, Si 

C QN©1>1" fUfc 1 8i*fctt 2 ffi«±^ 

J: 0 BffcZ tlX to % £ t *®WL t ©T& -5. 

[0 0 0 9] ±3EbA:iKi»!Ktt. l»rnt>«£**»6^P+ 
vTmtlsT&mZtlXtoZA 1 203^<?f©^e^^«k 

[0010] *fc*Hffl-ctt. flUfa^agtt. 
a®«i©s5i«jfi^-bTu-5 ^i^j; b^. zn 

[o 011] fc*3*#nj]-ete, Msm^mtt. i^ssrffl 

©4>lr^S©#fi.Kffl^Sftb/iK^3fi*WTSfe©-C 
W30^«kaS©j»ei»*^«£T bT^Tjff * b<fc*i© 

[0 0 123 mtz^mmxit. ffiummtz* 
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[0 0 1 33 fcfc, mE#{&ttt&®&-? 
«. Cu, Ag, Au, Ti, C r©-5*.^"fndU# 
*fcl*2fiUJUcD&&£J; 0 JgJjg^nS E t*5fiF *U 

CO 0 1 4 3 *&, gftB2#«t4^M^«)sp^StiSc 
[0 0 1 53 tZZX* iMbitmmtott*, 

[0 0 1 63 nmmtmm^A i N-zfcf&znm 20 

[0 0 1 7 3 ftWWKkJU AftgB«FA8ffi<0 (0 0 2) ffi 
^KiSicilltja:^t6]icE(6JLTV^A\ $>%wt (22 
0) 8B^Sgffi(c^l£^A'[6l(CgH(^ UT^^> G tMJ^. b 

to 0 1 83 m&m&mm (002) sra*® 

(0 0 2) ®0gH[6]gJ^l-rc. X^@tFfHi;-5 30 
(0 0 2) m/ (2 2 0) ffij® 0*13 
*£<3. S&'HT****. &St>tt9. 7«_hT«fc-5 

[0 0 1 93 &1t*mmt, A 1 NiC43tt-5^aKffl 

^&W*UVi. dtltt, A 1 N<D7)W]i)*mmiZtt 

[0 0 2 03 fc**BW-ett. ffiSMETcfttt. B, C, 

o, s i 00 % ^rn*v 1 a^fett 2 wujuwiB^fjfc 

[00213 3bi:^M-cil ^§Blfi»lSro±B{c 
[0 0 2 23 4*£M|BIBNR#tA 1 NT^fi£3tl£« 

MiafeWi, a 1 N©7Jw*u*is«fcjrraiH 

[0 0 2 33 /£43MSlfi&?aS«. A 1 2O3. S i 0 2> 
TaA. S i CO^Vtlfr 1 ®&tzi±2m&>±.<Dm& 

fy-vMfo ■znzz.tmTS.b^. 



6 

■«ittm«ri.o*a»ffloTifc««iPi*«»*an* z 

£tfti?&b\,\ 

[ 0 0 2 53 ;a*METffim*Stt. A 1 2 o 3 , S i . 
s i 02. sin, si cm^-rtifr 1 as fc{± 2 Met, 

to 0263 $s \zm?iT®mm*. 1 0 0 *>^x 

[0 0 2 73 38«<9T!1£LT, T***H*KW* 
n*i§&, MiBlfijRRti:. TJftlHi0tMMi*«#*KJK 

Ttr>&t>5iHijBjfttf&ofcfti&T&&. 

[0 0 2 8 3 d©&J6. MflB|fi8lft«tA 1 N^D L Ctf 
[0 0 2 9] MKTFtti£-3&II£T?££ 

m<on<mis.bx, &fcm\z\z> ioo*>yxhn- 

[0 0 3 0] ftfc. 9dl2TlSig^ff}^MftKIBT«S 
t. WET*afSJBt:*^S<Sflaffl©»^3t»ct. aft 

< a * 6 T* *. 
[0 0 3 1] ftftaMWfnii T»->-^HB©±1£TW 

WaB«*Jii|©±t:±a5*ir *j ■fm^-ftbxM^txkh 

»5'->l'KHifr&£S»RflB&'\v FfcfcWT, MSB 
-v >> t * v y«co 3 % i>ts. < t h -ft 

mmmim®\z&r)Btfi2fLT^%ztmmtir& 

[0 0 3 2] EGMftPrak lfiMtt*WTS^®t, 

fmmmwizmmmmzttzitm&mmz'fr 

[0 0 3 3] ttSU&lNMIi^iBfl: 

jjftiB^^ y ^af**. Dftfiiftfti t jjt 1 m 
??®m $ nfc 2 mm&xm^nxn 0 . a^K^ 

■v^-ZS^/B^jg (2i^jg) tf5c:t*t-c*. b 
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[0034] *5g^Ttt, Nnettttntt. mmb 

[0 0 3 53 MB#tttt&Jf(Jlfi. Cu, Ag, 
Au, Ti, C r®3SfrvrftjM«*fctt2*£U:© 

[0 0 3 6] S SK+SHBTtt. MKUfiS** >y 7JSJ 

m-cmzmm^ mmnmmt. m®.m*xv? 
[0037] cnt±, Mie^tttt^jRa^. 

[0 0 3 8] .a***fWCtt, ?7JiatffilM8i# 

* s** * i t-Tfen $ nT^&ffimmz&ntc a 

[0 0 3 9] fc£L;:©#£, ffiiBH*j||ttT£*IB9 

Aii03»if«ie»*ofi 

*6t**i &*A 1 2 0 3 *S 1 O2«:t*0i^aga«^ 
[0 0 4 0] &±<0,fc3C#3gWTtt, *i"y7l[g©# 

[0041] iEr3TKieAtfaft^fc>m^^'iM 

Cgnfc^-yyS^bTv-^F/gfcSTfctoO, 
[0 0 4 2] 

t%m<o$m®BM} mat, xmrnnmi 



8 

Htt, #±SC*w H h k-U 
IWS&ffiCfcjfcSttfcfcOTfcD, m&mh^y K©*1? 
«<S$nT^S. fcfc*L*5293Tti, MEiS^HlL'N-y 

[004 3] lltl£K*WL'Vy Htt, fiSS«gffi$i 

1 -FeS^ (A-VD-f) ^fii^o^an 
fcT»3'-,frFH l lfi&D, ^cDTBSv'-^h*^ 1 ©± 

[0044] iwg&Tas* * >y 2 e>±\z\t. mmmrn 

*B 1 6 tt, tf, ttttttttft (Co — Z r-MoS 
^MfcliNi-Fe-Nb^) ICiSSALI, 
#&ft&&$S© SHUNT IS (fll&fcfTa 
/M ) . fl&USffi&ft&rrSMRII (Nl-Fe^ 
20 &) ©3®$jiT^$ttfcAMRi}3^>, K33?«ttfl 

Fem Co, Co-Fem^, Co-NIM 

Ni-Fe-coi^) , mmmtm (c 
u) . &£V7>)-m&m (MiiNi-Fej^fe, 

Co. Co-FeJ^, Co-NIIM, N 1 — F 
e - C o © 4 ®tiffi.'Z&f&2nfZZ 

[004 5] 1 6 ©WWCtt, 

*J»4;5^ <D/U TXmm-i., 7 'J -«1 6 

[004 6] ^*l»32/\- h*A*-f 7Z@ 4 tt, MA«C 
o -P t (n/W 1 — fi^:) -&^C o - C r - P t 

-5. tfctlI5ttCr (i?DA) , Ta (^>^ 

40 m , cu (i) ttefc*!)JBi«an , rt»*. ftsgam® 

*r-y7"H 6 ©±i;tt, A-?n^fet'©liWEo 
m 7 (DiHjttt±*» s a* <t0 2 K^-r <k 5^*t<t*o 

[0 0 4 7] 02*J;tK03{C*TJ:5fC, ±85** -y 
1 8 *t0^atlTViS. 03t^T«fc5ll» irlB«ffiS 

5 timffii 8 ttmm-z>m*>rv 7*1 e m 
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□ 20 ft'£VttiSttlKti#9#BI&%tU Z\<Dfe®. 

[0 04 81 *»WT«> MET*** y 71 2 £±SB 
4= y« 6 ©?*,'>&<£ t> -A" (RK. ^i-7^B 
2, 6iET) A IN, SiC, DLC (y-f-^E 
>K5-f , BN, MgO, S 1 A 1 ON, 

A 1 ON, S I 3N4. Si CO, SiN, S i ON, S 

i c oncost n*> 1 mziti* 2 asu* zfczmkm 
icj;!j»j*£*m»s. £ns©ist«fi, v^rntA 10 

1 203^ S i O 2 Cit'<Ti0St^G^m§WbTHS. 

Ktmi\z\±. #*£i/r, ztzimtino/vwttiz 

[0 04 9] 

mi) 



m 




Al 2 0 3 


30 


Si0 2 Quartz) 


U 


AIM 


260 


SC 


100 


C (Diamon<j) 


650 


BN 


57 


MgO 


40 


SAION 


33 


Si a N, 


37 



20 



CO 0 5 0] |g 1 {C5?T«k5t, *«WT»«fflSnSA 

1 n^s i c&£©i^tt«)ft£$*ft. 

t >y^)BtUTffiffl$nTV^A bOs^S iO z ©$ 
(Diamond) ©#*£#*IW6 6 0 (W/mK) t 

[0 0 5 1] #«9J-«i, ^ISffit#IIffl£^lft 
bfcDLC (^-f-V^K^K £#-*>) Ifi**?-? 40 
® 2, 6tUTffiffl^IflgT*5^, Z\<DDLC\Zfflm 

(Diamond) ©&£&#!;: Jt^Tfl^&^T^S 
© ytHHS*l*» fc£ t D L C £ 5 Jg&Rffi J 
#£J8*-rc&KJ;0, DLCOj»fiW*SK»*C-«a: 

^«itiT$.s. mmvrz&oiz, miizmt^ 
&ttn\zmi%mte®m*!vi>7tt-?<Dm-T?$>z>tz)()* 
7,t\v>? mtz e \z i *) mwmM^^fSk t £ t 
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[0 0 5 2] *m\\Z&^T**V?m2, 
6 iUTffiffl^tlSA 1 Nfc£©ffiga!S&©fBfc£^££ 

&ic*.hstt*ett, itmmmwz&ibzmmtiio) 

[0 0 5 3] ftfc, ]»e#8ftgJR&?tt, Cu, A 
g. Au, Ti, Cr<D?tSlvfttj5Hffli;£tt2ffl& 
.t0)£&\z&r)l&f8.2tlZ>z\ti)W£Li<\ Z\<r>£o 

\z. xmtt.&mtiLTZ'&AsfiiA 1 N&mmm-zMm 
**v?®2, e saws-ma, mm**v7®2, 6 

[0 0 5 4] fcfc*b^iB*aift^)®ia^<D¥^5Sg^* 

O^oT^iSWtSt^O, MIS*** 7® 2. 6©*6& 
[0 0 5 5] 5U0.*Ste, mWTlZ* Ttt**y7 

m 2 &£zt±i$¥ry -?® 6 (fc&.»t»vra*-~#) 
#». a&ew*K«nfc«A.tfA i n*s t ci&mtm 

u &zwm&mkm\zim&&.mi :: f-$:utEZi£z> 

[0 0 5 6] £Z\?>~e*mWXlt, MMLt£f&Mm<»* 

awtu>. a i Nis, m&Lm<&<, bft%mxiznk 
-r£5iz$i^f*&mm&4i ltw^x&z. vhza i 

[0 0 5 7] MtB^KfflcO (0 0 2) M&gg 

© (220) ffi&m®tSE**|Sl«Cg2E6l^ii:§Ci^ 

»*Lv^ sniaMirKffl© (002) mz&m 
\zmw.tri5fa\z®9Gmfai£it% z. tmi-s. l < , a^w 

& (0 0 2) ffi©g3lS]ffiH. X«(5JUrlC«k?) (0 0 2) 

m/ (220) si©t;-^!ssjt^ oj:o^t<3. 
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[0 0 5 8] (0 0 2) ffi/ (2 2 0) ffi<Dfcf-i?l!ffi 

jta*, 3. 5~9. 7<D\w-ch%t. m&mmtfi&T 

•3 (0 1 5 #flg : f«ti3^7 7CD2K9IJro^T{i^a« 
T&toli, ^fy^!2, 6£AlNT»f**S^ 
EfiS-frSdtTWffjfclX, fU32«SffiS«l© (0 0 2) 

m*mmzmmttJ5faizmmitzi)\ (22 

RfflO (0 0 2) BS:85JiBtSi£t^:A-[S]tffi5feiE|6]S 

•a-, A«:W(cii, xmmmzzz (002) e/ (22 
o) ffitBtr-^sgEtba*, Ocko^< 3. setT-c* 

[0 0 5 93 jffiKELjfcJ^ClA 1 Ntt. 

[0 0 6 01 







AIN 


410 


Ai t O, 


7&5 


SO» 


05 


Ta»0, 


%0 



[0 0 6 i] *2i=tt, 7;u# u *mmz 

ntttv^yyv- hassan-c^*. coat*** 

StlT^fcA 1 iOrf»S i oits.av>mmib\zvc.« 

X. A 1 N0X-yf>^l/-hfi#«l:a<^TH5 

[0 0 6 2] 0 7tt, A 1 Ngg?&SS±{C^Ufe«^ 
lc*tt*. fijjjEA 1 NR$<DiB5#$?TEM (Transmission 

Electron Microscopy) {fc, 081*, 0 7 £tkTGS$MS? 
T E Mf^O-ffi^i&^SigTS UfcHT**. 0 
7, 8 iZKtViftmT EM«i©#^ 1 COaS^ttfeffiflffi 

[0 0 6 3] 07£JIT*>*>£J;3l;:, tMMtffitt. - 
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[0 0 6 4] s&^^tt^Afttioffli*. #»kt? 

[00 6 5] 7**U**«tt. A 1 NR®£iifCjPj& 

stress (*abTv»*) «netsa&iMfl»&AiN 

io ns. *£*MMrat a i Nj:Dfc7;kfru*** 
fc»UTft*«*fttt0tt^iEG*, b, 

C, O, Si03«&vftaMft *fc&2«£Ui<Z>jg 

&m$wmmmzmm%5i>$LRm\zmi<itT> a 

[0066] ?i&m\z*t&o\z. mm (o 2 ) 
tjA i iOi*. mm (s\) &$tss i ozizati. a 

1 Nttt*T7Jfc&y**«fc^*Xy*>^-h 
lifi<ftoTlf>5iti^5. Q^S 1 *#£3tt&21£ 

B, C, O, S lfc£©gjcjR££ttA 1 

[ o o 6 7 ] h 9 «, mmmm\zm7cM%i$tsA i n 

KfcaMLtfcJSRl/fcJB^fcfctt*. flS|2A 1 NK0$ 
^STEM (Transmission Electron Microscopy) $t, 
01 0 fit B 9 C«rT«*Hirr E Mflk9H0-ffi»ft« 

ssT^L-fc^-cfe-s. 09, i oizmrm^TEu 
**. 09, i o ic^mastffiii, 07, sk^hs 

[0 0 6 8] ££09 <Di0S*tf5?T E Mfc^JttTte. 

#*a mv2) it, B<9&fix.t»&*c. cititt, Btia 

Ctl&tfU 0 7 C9fl5##T EMfc^JttT 
MKT, 0 9 £*-TttfitMMa (^#2) ©ct^fc, e 
[0 0 6 9] cnil HTfc^fAlNRtt, -eoi^a 

fc<fc^KA i u&aiBi&mQtemiSiv&zttsb. ma 
[0070] mtc, mm&kotz, a i Nots&i&ft. 

mz B * C & & ®@7cSSf ^^tr^ARffi ^WtH a Z\ 
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ffllC&;rc&££AvT^&^B$<7) 4 1 0 (t>i^XhO- 
A/ml n) (g2#l) ft 7 5 (t>^Xho 

[0 0 7 1] EI4te. Kffi5^^-y^2»CA 1 NIK 1 3 

*fflufc«^©ffs u^**T»K««'\y mm 
eta, MtttmaTttftttH 1 2*«»/j6an, c©t* 

ffiigfffl 2©_ht;:, A1NR1 3«$nt^5. T 
SK->-;P HI 1 ©±Ktt« t A 1 NK 1 3 
MSlTggv-;!/ KJR 1 <t. AINf 13 £<nM\Z. Tifl! 

ttttiti 2£fl-ft$-e*©tt. a i Nsei 3 ft, m 

[0 07 2] £©fca&, K$->-^ Kfl 1 

©J-JC, *-«8»tr»OT«!«*IBl 2*»rtLT* 

s>> ifo&Tmmmm 1 2 ©±k a 1 nk 1 3 *j«ri,t 

*MfiT*«.&* Al.Nttl3 0tt?#9U:» M£~FiMlf 
ifffl 1 2 tt#?$flfc&0>ffijftft* 6, MBA 1 NM 1 3© 

[0 0 7 3] *JOTCtt» METJMf*JH 1 2»4, RI& 

#aw$<, bfrhm^mzmmtA I2O3, si, s 

1 O2, SIN. SiC(05^fmutt 

CtWSK, ftflsfl&ICttl 0 O^X/X 

[0 0 7 4] ffl£-FJft«#ji 1 2 <65i 
#f*U<fcH©tt. lffiET«!£«Ej 1 2#A 1 »Ojfc£ 
©»fi«*©«t»lil^8^#jatettTUS*£, T8S 

^^>y7 p si2(Djgie^^isTtTL*5ctt. mm 

<t3.ZZ\t\z&r), MiZ m®%® l 2 jJtjfgi&K 
ffl££*. ITOiSLfcJ:?!:. A 1 Nig 1 &0tt£##Jtt 

TICTWS^W 1 2 £»r£££7W;£ Ui. 
[0 0 7 5] $6iCH4iC*-rj:3t, A 1 NB?1 3© 

ges» 1 4 tB^t^nhtt^-M. a i nri 
m\mmztt.<fcoT^*>ttit>\z. meA i nhi 3±. 

oTTB** >v 2 &K0¥&fttt>&ftK. A 1 N& 
1 3 ±(cM3BftMEIR 1 4£tttiTH*. 
[0 0 7 6] SfcA 1 NK 1 3fS, 7JV*U 
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i 4£LT«fflf tl«» (MBA 1 N88 1 3©Bttfc£««fc 

B&MMl 4\z. &2R:S£ttT^£IJ&tt©iaitr*A 1 

iOj, SIO2, T a 2O5O o *> fr>7?l** 1 18, 

g 2 ffl£U®fi£ftftJH^*:iiJW* Hi. *fcME 

[0 0 7 7] fEfcH4£StlWM8»'^ KTtt, Jt« 

>y 7jh 6 im*ft zamtmt Lxmm sntus 

T%£K £©»fN fflf82A 1 Nfttl 3©TWfc. Mk 

tmawmwa 1 2 t»«u $ a 1 nks 1 3 <d 
mfcrnmrniomm 1 4 tftot*c&*y: dot* l 

[0 0 7 8] A1N113I:, fldSEA 

1 NISI 1 3 «t 0 t>Alr»)Re«tt«#-r«^Sft^Stt? 

U> Ag, Au, Ti, Cr©5%t»Ttu6*iai*fca: 

20 2ffl^jb©^c«feb^sn®ri3JW*Lv>. ^ic 
[0079] 0 5 «, v -fm 2 v f 

t7^I2, 6 tt, SS^S 1 0 tft®&<&®® 1 1 t3S« 

Ott, WJSbfcJ»e»*JCflHlfcA in, sic, DL 
C {^<^>H7-f^*-#» , BN, MgO, S 
30 i A 1 ON, A ION, S 1 3N4. S i CO, S i N, 
S 1 ON, SI C ON O^-rtlfrimZltlZ 2 WA-tfr 

to 0 8 o] *©tt»-ct>»cA 1 tt&imitbisxm* 
5 z. tffi^mmb^. £tzmmt®&&m® 1 1 1*. 

CU, Ag, Au, Ti, C r©3*>li?nau«£fc 
»i 2 «^±©^il J: QB&lZtlT^Z Z tm?$. b 
t>. COJBWCtt, INMI10. 10W;, ME^iitB 

1 oj;o fe^tifc^e^$$#-r-5«tt^pii 1 1 * 

*h5E£-trrtr>5fci&, NBiMIl o sibti^ 
40 »f?«tOfe» £Qf*Mm&Zfa±lSV:ZZ\ti)mm£ts. 

*itfr*vtt2. eoymmmt, mm i o <nm 

[00 8 1] njfi^ssut^fc* maMMfi 0 
m msmmzmntzA 1 N^t*©^«!cj:o»^s 

i 02&<h*£ffi§2i!&t§fi 1 OtbTMUfciK A 
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&m*)B<Bf&l£nzz.tmT3iV^» A l 2 0r*>S t 
0 2 T^lfc;**lfcli&&$ 1 0<D&fcg$ii®V>fcfct;:, 

^Strfc-S. ft*, A 1 203-^S 1 OiXBtfLZfttti® 
[0 08 3] ft 43, (HfjdjbfcA 1 N&£*Mgi»*K«n SO 

ttmmizjao, mmmmi otummtnt^x 
t>. 3fc#ft)iet*tt£«R-rs z ttf-ezzmmttm 
t. MieiBi»nio«iirtteiRD]9<»«r«#«WFc 
u>. meatusi o^sHK^js-r^di^o. 

*fc*&Wett. **v7Ji2, 6 ri<@ 5 ic^-f # 
ttSLfift^ft^lH l 6 {CM 

Wff-».W0ii*«iikjBi 0T?»tiEan**s****. o 

£ 9 * f tm 2 ri<0 5 (C^1"#Mjg-C^C£3n 20 

mmu** y ~fm 2 omtvm® 1 0 
ahs#a* niria v ? 7® e «>tjhjwim*h 1 0 

1 0 0 8 4 3 Cfttt. ffiSCffitfi^^^TpS 1 6 b&tZ> 

*fYy7®2. 6<o®tf, mm^&iamiixM® 
&mmmtf. mmm^mmi uzhmnxL*?fr 

ifiT*B£5n-5«^. IS 3 »C^T«»!S? 9 <Dwmz\t, 30 

1 1 11 Lftitntf ft t, 

ftv>. l»j$Ufc«t5t, ±mffi§l8A>e>lffiE!IM5$9£ 

a*. Mefttttt 9 iz« LT#att^JSi 1 1 ^wsn 
rtsd t, ttKffig^effiiei^Btt^iuii net) ltd 

[0085] Hett. H5 tr^T#S#!jS©«S t> Wft 

«*& 0*02 mmm-cm**? y« 2 ut« 

ffi}2 0±f}(i. «tkl8l OT^figStTT&D. m->- 

#mmi uz&QBmsnx^z. &&#§&mi;\*> ± 

<D8ft«ffi#lJfc$§-?SJ 1 6 iMlfiJ-rSTl*^! 1 0 
■e. ±M's-)V m 7 £*tfirf « JUfcft!MB&*Mi 1 
lXBtftetiZ. 

[0 0 8 6] fcfc* L±g?*-r y@ 6 2 fpjffijfi-C» 
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i l tW&bS 3 nft t> <k 5 ir L ft ttti ft S> ft 
Mfl&IMBti&RjHl L*<tteKlfttf9lc]ftlT1* 
«$tiTU*^<t. l»ffi#«tt&JSJ8 1 llCfe±1BttJR 

¥«7Jl6»i. rW^UfcHfeeWC^tlfcAl N^S 1 

ctiizommizz. o ^/sanT^^c taw* uk 
[00 8 7] ^ftmmtft^oiz. -m**v7®2z 
Mfget&im® i oii, mmmmz&tirzA 1 n^s i 
cteE<ntmmz&t)Btfit<tizz.tm?*L\,w. m 

ff 1 1 »i. Cu, Ag, Au, Ti, Cr<Do^-fn 

[00 8 8] CCD^WTtt. 05 iCS-r^^jg©*!? 
fefife WW& 2 MifiTTfiB* V 3/ ^® 2 AWf&ZtlT 
at)'>ft^SSjaxe&TTSE^fyyi2& 

^m«$lC®nfc#«tt^Jia5i! 1 1 siWatlTV^fc 
*lT^fifeanTV>-5±S5^A' y^Ji 6 \Zit^X\ 
J; D^l^A < «»)&fii3ljMf : F« 1 6 ^S^fS^S: 

%4>ft<ifc-# (>XF> ^fy^J82. 6tS2f) to 

[0 0 8 9 J ftttWfttmt UT*»9J-m. A 1 N, 
S iC. DLC , B 

N, MgO, S i A 1 ON. A 1 ON. S i 3N4. S 1 
CO, S i N. Si ON, S i CON©Vvf*ltf> 1 

tz\t 2 sij&u*» zt&zimm&mfz z\ t&xz ?». c 

atlTt>*A liOj-^S 1 02ftt*OMg^«fc QblBi 

^mtewmztivx^z. *fc*»9iTH, ctofiew 
[0 0 9 0] mz*mwx\z. ®$km<&<m>&m 

jB}{CSD5ft^(oJ{Cffi5tjS3{6ji"5)ct'5 «C U MAtt, IW32 

^sMffl© (002) mzmmizmmf&mtzmm 

it. (2 2 0) ffl*KiBI:Sfift^fSj(CSr&JS 

llSgEiKffiSSIB© (0 0 2) ffi£H0ffil^iH 

ft*ifiiic«5tfiifii$-t*-. ft^wntt. xmmmz&z 

(0 0 2) if/ (2 2 0) ffiCDtf-^^aeitdt, 0«fc0 
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[0 09 1} ±mz*Mzmfaft*:4i?t\\i, a mm 
mm*. amA i NfRm^miz, eutfe^c 

Ml«)J:3W;tA«l<, S^KlfflfflA I N«<& 

m-f^Ztmi^VVK £1tA 1 NHS© Ffljlcte, £ift 
*m©Tffiffi«fitS£lrMUT, A 1 NK(7)iJSI^BftlhT 

[0 0 9 2] *5fiWTtt^^ £ LX&til 

Qfrm&tzm*. Mm**v7®2, szklx® 

m<> 7K£fr£©T. iffliElBgUUft 

[0 0 9 3] 

fyyfl2*3«fcat±^V7^®6*A I N-WKLfc 

spm^->h^®il. itmitvx. wmm*v 

V ~rm 2 fcjctf J:«*-r 7^6«;A 1 203TJ&&1./-: 
riBSIffiSt^-y H€rmSSL. ^©iffSSm'Vy HfC*3tt 

fW9fc£3BKfc. -jr©*S*£Bl 1 IC^T. 
tfft#W(Oi*!B8$&'Vy Hli, *-©*Mi*fi#i (DC 

r> a<, mzmt&&£?\zBi&-gnx^z>. 

[0 0 9 4] miZ^t^oiZ. **v7m2, 6£A I 
20 3 T^Lfc^^t. ^Vyy«2, 6£A I NXB 

fc**«. 6£A 1 NT^BEL tttoftO/i 

a*. XxvJmz. 6*a 1 20 3 -e^BJtbfc«€rictt^ 

till. A 1 N©##A 1 2 0 3 Ktt^Tl»gMm*&<^ 

#a*. ©stfita^^ii 6*^ii4-r-5^*^a 

[0 0 9 5] MZ*%WX\t. A 1 NiCfcttS (0 0 
2) S5©K|6ltt.£2»K, (0 0 2) ffi©lE[Sjffi£. *P 
B8E±»*.t©BM».fcPV>TjWgUfc. H12J4, A I 

KT jt* Ltmi, a4r*b /-kij\ SBIK'.civ i n 



10 V - •>' 

18 

%, 2 0%i^t*-&T«L,fcA 1 NIS£>X&[p1#t{Si 

01 2l;^-r«t-5l;. N 2 tgfttb$<5%, 1 0 
%. 2 O%(Dt»Ttl0«^{c43«<iTfe, (0 0 2) ffi<7> 

[0 0 9 6] ^n-^nWNaffifttklc^H-^. 
X«l§Hff«® (0 0 2) ®frt>omtf®t. (2 2 0) 

<D®£iiZ&\,tZ> (0 0 2) BB/ (2 2 0) Sfl©lf-^ 

Situ. 7. o, Nzftftittf i o %<n®0;\zmz> 

10 (0 0 2) ffi/ (2 2 0) flff©fcf-#S£*ifcl4. 1 0. 
7. N 2 8S|ftit75< 2 0 %(D®&\Z$ittZ (0 0 2) ffi/ 
(2 2 0) ffi©e-£80?tt:.4. 4. 3T?SSC<1:j)* 
a>o£„ fc£*iHiT& N2ffjmit£5%, 1 0%. 

2 o%ttT»«K[LtA i NrnzmuzTnt^w?® 
2, 6\zm)L. m%mmm?®i G<Dm?mum 

[0097] fcfcMEfc^HHttfl^Baau (±>xm. 
mi s^2 omA08fO>m?&Mm / (•fe>xm«[ i 

s *U mA©B$©&?8Bi£J|g) Tpjgbfe. ?4>&»£ 

20 1 3 k^-t. a^fftmuft^y^feL zm&m 

Jgift (DCR) **£Tfl>«WBft'v? Hl^^TfnlCfiB 
<k&<5<fc5lwJ t M$ftTU£. HI SfcSSfJ^fc, N 
2tftSJtaU 0 mAWPf, f&fc>£ (0 0 2) ffi/ (2 
2 0) BStf-^S&fllitaU 0. 7:©*^ 

TV^^tt, N 2 SS«Jt^2 OraAOi, T3&t>^ (0 
0 2) m/ (2 2 0) Biitf-^^tfcdM. 30PfTfe 

[0 0 9 8] St>$^ffiia$±#gD>i*£<&-3Tt>& 
30 ©14. N2fiSmJ±*«5%©^p, Ttit>*> (0 0 2) ffi/ 
(2 2 0) ffit-^^ffiitJiW. 0 <DV%Xfo%>* 
m%%iZ£t)t)fr~>JZZ.t\Z. (0 0 2) oB/ (2 2 
0) ffi©tf-^5fig|Jt^, ^^US£«7WUU:ffft 

[0 0 9 9] HI 3lC^T«tolCv (0 0 2)®/ (2 

2 0) ffitf-i'^/tJt^?. 0 ©i»^©*^fl?ffii$±W 
flEI±, (0 0 2) 83/ (2 2 0) ffitf-i?3Sffitb5<4 . 

3 vmsnm^mummmi: o »jt* < &^t^5. 

Tfc*>%. (0 0 2) ffi/ (2 2 0) ffi©e-^^flftt 
40 tl±, 3B J P«fflfiE±»ffi^«t Offi FT^iiSa^Wfl^ 

[0 1 0 0] HI 414, (0 0 2) ffl/ (2 2 0) fflftT 
-i'^SJt^, 7, 0, 10. 0, 4. 0©«^iC*lt 

*#<'T*t, (0 0 2) BS/ (2 2 0) 

itm. o©J8^t. /at) 5f?^ffl5iaffi±»^i4^# < k 

D v ®t>^«fl!±» 5 Pi&^5<T€^©{4. (0 0 
2) ffi/ (2 2 0) ffiZ-tmitttfl 0. 0©18^T 
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co i o i) z.z.-v. 01 4\z*-?&¥-?mmit<DM 

2'A.W®. (Y = aX2+b ; a. bliJ&gc) <bL 

3I»-Ctt, (0 0 2) 85/ (2 2 0) ffitT-^ffiJt 
At. 2. 0. 3. 0, 6. 0, 8. 0, 1 2. 0. 1 

fc. -£-©35«&*£0 1 5J:^-f. 
[0 1 0 2] 01 5IC^-r«k-5lC. (0 0 2) 85/ (2 
2 0) ffitf-^^ffiit^#<^SJC€£oTa«fitt±# 

u (o o 2) as/ (2 2 o) Mv-zzimitmn . 

0T. affilHa*<!:/«c£. Sfc (0 0 2) jS/ (2 2 
0) 85 7. 0Wi:&5t. affltt/jv 

*#9m±. afiSAU. OBIT^S^^T^L 
i^®SBI £U a M*U . 0 JWTlc&S (0 0 2) 85/ 

(2 2 0) Eoe-£&ffitfc£01 4 

[0 1 0 3 3 0 1 5IC^-r«t-5C, (0 0 2) 88/ (2 
2 0) iSt?- 4?®^Jtj5t, 3. 5firFT&*7K $>Z^ 
1*9. 7tt±T*St, att£l. OWTJc-r-Sdi:^ 
HgXn-&b^tt>frZ* ££01 SIC^-TA^IZ, 

(0 0 2) 85/ (2 2 0) BOtf-^SSKJt^OKiStJU 
Tt>, A 1 NBe0^fe^^4tSl±$-li-*Ci75fClfS<t 
#A sn*. ( 0 0 2 ) ffi/ ( 2 2 0 ) 85 tf-^IMEJt 
75*1. 0£~RbI»3, OKig^K (2 2 0) 85# 

[0 10 4] -f&frS. A I NBS(Dl»G^^$rS]-hS-a- 

sea. wfijA i tm<Dmmm<D$>z>mt><* mm\zm 

fcfc AmSBftEffl LTi>n«\fc < . (Hlxti 0i5i; 
STi-Slz (0 0 2) 85/ (2 2 0) ffitr-^^Ktfc 
0«fc9*>*#< 3. 5WTT^S*\ &£Wi9. 
7 &,±X&^Z\tmj^V^ (00 2) 88/ 

(2 2 0) ffitr-^&ffilttfO Tftfr 

MffiMffl© (220) B5#. mBSfcffiia^rsiJcga 
ftLTuszt*. fc-swifca&ffl© (002) m 
m&\zmLt&-m\zmp\Lx^z>zti)W*LL^. 

[0 10 5] 

{fmvmm um'&Lttxmwz&nM, >w* 

v7JH*J:tf/*fctt.t»** 7^4. «fJ^*+ 
•y LTft/nSnT^-S A 1 z0 3 fc<fcNE>&te##«fc 

[0 10 6] A 1 N^S i Cfc£©it®ftaS£ift 

[0 10 7] *89]Ttt. ttt^^'y^PtLTA IN 
iWSitilflK, A 1 NO (0 0 2) gfl£8£ 
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[0 10 8] ftttMKli. (0 0 2) 88/ (2 2 0) 85 

7 M-ht-rs 21 fcAWSU*. 

[0 10 9] Sfc^WTfi. A 1 N^t yZfmtL 
Xm%T%>#&, KMIMMflKB. C&£<D@7C^«r^f 

[0 1 1 0] c?5>K-. Al NK©T*fctt. 

fflEA 1 NK«D*l®^te±T#*^Tff*L 

[0 111] &ti*%wxi*. xvyfm&tmmt* 

36» e>/&3^IM«SiB&3M3: 2 H«Jfil?»J«bTt>50 

■e, ME** y 7IHSWirc»sfrr*.fc 0 fc. ctOSftK 

mi ^ s & 46 3 £ t a turn t tt -> x b >3 . 

[0 1 l 2] JSU<D«fc5K*&emi, **v7fl©# 
20 ±3ti-3Z<ta<-e£3©T. KRSMfttflStCW'. fRift 

[B&©inw&R9n 

[0 1 ] *»w©» i <DXMBm<DMm*7ik?mmm% 

Ay H©te^BD0. 
[02] 01©¥BD0. 
[03] H2lC*r3-3«©WiBH. 

so [04 1 *«9i©?8 2 ©$is«s§©«tjfi^^-r»Kfiaa 

Ay K©5£^»fiiD0, 
[05] *%W<»m3<D%mMi&<Dto'iliZ*-r*'r v7 

[0 6 ] mm^mmmmm^-rmmmn 

Ay H©*S^»iBfl0> 
[07] «7n*££#Lft<^A 1 NIK©ia{«-«!TEM«l 

[08] ®7izmtmMTEMmMvm®&®> 

[09 ] H^jt«ft#r«A 1 NRfflJfiS5M»TEM«9 
40 Jtv 

0. 

[01 1] *ty^l*A 1 NT^fiEtfc«^£, 

[01 2] N 2 !«Slt*5%, 10%, 20%<kbit« 
&IC*5lt5A 1 NK©X«l5lff«. 
[013] ^fv^SA 1 N-CjBtfcLfcJS&ICiJtt* 
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CHI 4] *vy7ffl£LTJ&fi&2n*:A ] NBUD (0 

02) as/ (2 20) ma\£-^ittutfc 4. 0, 

7. 0. 10. 0 

CHI 5] BJ1 4 ic^f&an$Jtic*^Sillj«i* 
S (Y=aX2+b) £UT«h6*fcWfN (0 0 2) 
85/ (2 2 0) ffi^e-^^KJtt. att£QNffi&* 
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